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1054-148 Quantitative Assessment of Left Ventricular Systolic 
and Diastolic Function Using Tissue Doppler 
Echocardiography-Derived Acceleration: Validation in 
an Animal Model
Jing Ping Sun, Craig R. Asher, Xiaorong Zhou, Kai Wang, Hirotsugu Yamada, Mario J. 
Garcia, Neil L. Greenberg, Zoran B. Popovic, Richard A. Grimm, James D. Thomas, The 
Cleveland Clinic Foundation, Cleveland, OH
Background: Previous studies have demonstrated that myocardial acceleration during
isovolumic (IVCa) and systolic contraction (SCa) is useful in estimating systolic function.
In this study, we assessed the usefulness of IVCa , SCa , acceleration during isovolumic
diastolic (IVRTa) and early diastolic relaxation (Ea) for detecting systolic and diastolic
dysfunction in an experimental ischemic model.
Methods and Results: In 12 open-chest anesthetized dogs, a coronary electrolytic
injury thrombosis model of left circumflex coronary artery (LCx) was created. Real-time
Harmonic Contrast Echocardiography in apical 4-, 2-chamber views were acquired using
a commercially available echocardiographic machine (Vivid 7, GE). Using the analytical
software (Echo Pac), velocity acceleration was measured from the left ventricular lateral
wall using tissue Doppler echocardiography at baseline and after thrombosis. There were
significant decreases in IVCa, IVRTa and Ea after ischemia. SCa did not change. 
Conclusion: IVCa is a measurement of left ventricular (LV) contractile function. IVRTa 
and Ea are measurements of LV diastolic function. These parameters may be useful for 
detecting the LV systolic and diastolic dysfunction in ischemic myocardial segments.
1054-149 Applicability of Radial Versus Tangential Strain Rate 
Measurements for Separating Normal and Abnormal 
Muscle Segments of the Left Ventricle: In Vitro Study 
Using an Extracted Pig Heart
Giant C. Lin, Yin Kan Hwee, Jessica E. Coffman, Margaret S. Soper, Brent J. Barber, 
Xiaokui Li, David J. Sahn, Oregon Health & Science University, Portland, OR
Background: Various components of muscle action combine to produce ventricular sys-
tole. Relevant to short axis view are tangential and radial shortening. This study
assessed feasibility of detecting ischemic myocardium by tangential and radial strain rate
(SR) determination.
Methods: A balloon was inserted into the LV of 6 explanted pig hearts and connected to
a pulsatile pump. Two orthogonal cross-sectional tissue Doppler imaging (TDI) views
were obtained with a 5 MHz transducer (heart rate, 30-60 bpm; stroke volume, 20-35 ml).
A pressure transducer recorded pressure change and sonomicrometry was used as a
reference for both tangential and radial SR. Imaging was repeated after a heat denatured
4mm deep, 11 mm wide, circular scar was made in the anterior wall. Peak SR were mea-
sured using EchoPac software.
Results: Peak systolic SR in scarred tissues were lower than non-scarred tissue for the
same experimental conditions (p=0.0014 for radial, p=0.0011 for tangential). Tangential
SR delineated a difference of 27% between scarred (mean = 0.30 ± 0.11 s-1) and non-
scarred (mean = 0.38 ± 0.19 s-1) tissue segments, while radial SR showed a decrease of
22% for ischemic tissue (mean = 0.39 ± 0.19 s-1) versus normal tissue (mean = 0.48 ±
0.22 s-1). When combined as a radial x tangential index, the combination separated
regions completely (p<0.01).
Conclusions: Combining tangential and radial SR and radial SR compared to normal
tissue segments should be most effective for detecting ischemic myocardial segments.
1054-150 Accuracy of Radiofrequency Field Strain Rate 
(Elasticity) Imaging: Studies Using a Calibrated 
Physiologic Contracting Myocardial Phantom
Ikuo Hashimoto, Crispin H. Davies, Jong-Soo Lee, Fukiko Ichida, Toshio Miyawaki, David 
J. Sahn, Oregon Health & Science University, Portland, OR, Toyama Medical & 
Pharmaceutical University, Toyama, Japan
Background: We studied accuracy of strain rate imaging (SR, SRI), comparing ultra-
sonic SR values with actual measurement of tissue deformation by tracking targets
embedded in the tissue.
Methods: An elastic strip of marbled beef (2x3x9cm) was longitudinally extended and
contracted 50-100 times/sec over either 8 or 17mm distance. Four graphite fragments
embedded in a 2cm square produced constant myocardial targets, for scanning at either
0° or 90° to the surface, and thus either parallel or perpendicular to the axis of motion. A
GE/VingMed Vivid 7 was used, and SR was sampled every 33msec; average values
every 100msec were compared to 2D B-mode distances between targets in parallel (L1)
and perpendicular (L2) planes. A new offline RF based correlation imaging method for
2D angle dependent SR determination was also implemented.
Results: When scanned at 90° to the surface, there was good correlation and agreement
between SR values and those derived from B-mode measurement of tissue deformation
for L2 (y = 0.99x - 0.02, r = 0.99, p<0.0001, mean difference = -0.0004 Hz); L1 had a
strong inverse correlation. Scanned at an angle of 0° to the surface, there was also good
correlation and agreement between SR values and B-mode measurements for L1 (y =
0.99x - 0.002, r = 0.99, p<0.0001, mean difference = 0.001 Hz), but for L2, SR was per-
turbed by motion occurring across scanlines, was noisy and often not quantifiable. Con-
clusions: The RF based method could detect the orthogonal component more
accurately.
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1055-151 Aortic Gadolinium Enhancement Is Associated With 
Myocardial Infarction, Aging, and Decreased Aortic 
Distensibility
W. Patricia Ingkanisorn, Glenn Aaron Hirsch, Christopher Kent Dyke, Anthony Homer 
Aletras, Peter Kellman, Andrew Ernest Arai, National Institutes of Health, National Heart, 
Lung, and Blood Institute, Bethesda, MD
Background It is known that atheroma enhance with gadolinium (Gd). We commonly
observe aortic enhancement in patients (pts) with known coronary artery disease. This
finding may represent either fibrosis or atheroma. However, we also see abnormalities in
pts without myocardial infarction (MI). We hypothesized that Gd delayed enhancement of
the aorta was a manifestation of underlying vascular disease and would correlate with
decreased aortic distensibility.
Methods Study population: 46 pts were imaged. 17 had a history of MI. Imaging:
Functional imaging was performed with steady state free precession. Delayed enhance-
ment imaging was performed using a 2RR triggered inversion recovery fast gradient echo
sequence 20 minutes post-administration of 0.2 mmol/kg Gd-DTPA on a GE CV/I 1.5T
scanner with a 4-element cardiac phased-array coil. Analysis: All analysis of delayed
enhancement images was performed after phase sensitive reconstruction. Aortic delayed
enhancement was defined by increased signal intensity of the aortic wall relative to the
aortic blood. Typically this resulted in a bright rim on aortic cross-sectional images. Aortic
distensibility was determined using cine images (aortic distensibility=aortic areamax –aor-
tic area min/aortic area min x pulse pressure).
Results 33 of the 46 pts demonstrated enhancement of the aorta. The mean age of the
enhancing group was 61 ± 14 years. The mean age of the 11 pts without aortic enhance-
ment was 33 ± 9 years (p < 0.00001). All 17 pts with known MI had aortic enhancement.
There was a statistically significant difference between the aortic distensibility of the 2
groups with the non-enhancing group averaging an aortic distensibility index of 0.0038 ±
0.0019 mmHg-1 and the aortic enhancing group averaging an aortic distensibility index of
0.0018 ± 0.0011 mmHg-1 (p < 0.0001).
Conclusion Gadolinium enhancement of the aorta is a finding associated with older age
and lower aortic distensibility. The fact that all of the pts with MI demonstrated aortic
enhancement may be related to the older age population; however, we should also con-
sider the possibility that Gd enhancement of the aorta is an early marker for atheroscle-
rotic disease.
IVCa (m/sec2) Ca(m/sec2)  IVRTa (m/sec2) Ea(m/sec2)
Baseline 2.2±1.1 1.0±0.4 1.3±0.8 1.1±0.5
Occlusion 1.0±0.4 0.6±0.7 0.4±0.3 0.6±0.4
p 0.001 0.16 0.001 0.009
